GUIDELINES FOR SEPARATION
In the event of Scottish independence, most public sector assets and liabilities of the existing UK would be divided between the two sovereign states. This would involve negotiations held between the referendum date and March 2016 which, under the Edinburgh Agreement, are to be in the best interests of the people of Scotland and the rest of the United Kingdom. 3 Two critical issues likely to emerge are: (a) the basis for the division; and (b) the assets and liabilities to be divided. Despite the fluidity of international borders, history offers surprisingly few precedents to address these issues.
Most new sovereign states offer a poor basis for comparison as they have emerged in contentious circumstances rather than as the result of a cordial separation. 4 Two recent examples of 'friendly' separations which offer some guidance are the separation of Czechoslovakia in 1993 and the ultimately failed campaign for Quebec independence from Canada in 1995.
The division of Czechoslovakia into the Czech Republic and Slovakia in 1993 is often called the 'velvet divorce' and had a spirit of mutual agreement similar to that which is expected to arise if the Scottish electorate chooses independence. The Czech Republic was the larger state with the central bank and capital markets located in Prague while Slovakia had more natural resource reserves and had a leftist government. The general principle agreed between negotiators from both countries was that property and natural resources should belong to the state in which they were situated, while non-physical assets and liabilities were divided 2:1 in favour of the Czech Republic, in line with the relative population size. While the division of the assets and debt was amicable, having the monetary system located in one country proved to be a major flaw as savings immediately began to flow from Slovakia to the Czech Republic, resulting in a break-down of the mutual monetary agreement.
A second, but incomplete, example of a consensual division of a state is the Quebec referendum in 1995 on the province seceding from Canada. According to Chant (1991) , prior to the referendum four alternative ways of separating the Federal debt were discussed. Two measures were on the basis of population (25%) and income (25%). The Belanger-Campeau formula (21%) was based on the government's acquisition of assets, future tax liabilities and pension obligations, while a fourth measure was based on an estimate of the historical benefits from the Confederation (30%). 5 The low estimate is reported to have been a negotiating ploy by the separatist movement. Since the vote for separation was rejected by 50.6% which measure of debt would have been agreed is unknown.
3 The Edinburgh Agreement was signed by the UK and Scottish Governments in October 2012. 4 Over the last sity years the number of sovereign states has increased from 76 to 206. Yet these have mostly arisen from war and the end of colonialism and communism rather than cordial agreement. 5 The figures in brackets are Quebec's proposed share of the Federal debt.
So far as general principles can be drawn from these two recent examples, fixed assets are divided on the basis of physical location while non-physical assets and liabilities are separated on some basis of 'fairness' of which two leading contenders are a population and income basis.
WHOLE GOVERNMENT ACCOUNTS
No single set of accounts provides a complete register of all public sector assets and liabilities. The best starting point is the public sector Whole Government Accounts (WGA) which is broader than the cash basis treatment of Public Sector Finances in the National Accounts. The WGA is based on commercial principles and represents the consolidated accounts of all audited public sector entities, meaning that inter-government claims (for example, holdings of assets from quantitative easing) cancel out. It includes claims on onshore physical assets, off-balance sheet exposures (e.g. the cost of financial sector interventions and Private Finance Initiative contracts), accruals arising from past activities (such as public sector pensions) and certain provisions and contingent liabilities. 6 Natural resources and future revenues and expenses based on current policies are excluded.
A summary of the WGA is presented in table 1 below. The total asset figure of £1,268bn (the sum of physical assets plus other assets and equity investments) is quoted throughout the Scottish Government (2013a) White Paper as the 'net' assets to be shared if Scotland becomes independent.
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As a consolidation of all government departments, this includes the tangible assets of the Bank of England. This is the broadest measure of public sector assets available (if a little dated) and shows the Scottish Government's basis for negotiation. other net financial liabilities of £1,092bn. This is similar to the public sector net debt of £1,096bn in financial year 2011-12. 11 The net liabilities of £1,347bn in the WGA is the broadest measure of net indebtedness of the public sector. It is the counterpart to the public sector net debt where the approximate difference between the two figures is that the former includes public sector pensions as liabilities and public sector fixed assets.
8 HM Treasury (2013) p15 reports that infrastructure is likely to be understated by at least £200bn due to accounting procedures at local authorities. 9 Government bonds held by the Asset Purchase Scheme (a subsidiary of the Bank of England) are netted-off the bonds issued. However, the increase in bank reserves and the Bank of England mostly used to pay for the purchase of the bonds is included in liabilities. Hence in aggregate there is little overall impact of the APS on the WGA although there is a large difference in the composition of liabilities. 10 The balance sheets of the publically owned banks (Northern Rock Asset Management and Bradford and Bingley) will only be included in the WGA from 2013. 11 Note, this is less than the stock of gilts outstanding of £1,164bn and NS&I instruments of around £100bn due to a deduction of liquid financial assets such as government deposits.
OIL AND THE BANK OF ENGLAND
The WGA cover public sector agencies and onshore constructed physical assets and therefore they cannot be considered a complete register of all national assets. They exclude natural resources, some of which provide enormous non-pecuniary benefits to citizens and visitors such as enjoying the unspoilt countryside. Other natural resources yield enormous financial benefits, in particular the remaining North Sea oil and gas fields, and will be keenly contested in negations in the event of
Scottish independence. Under current accounting conventions the North Sea oil and gas is sold onto world markets and the tax revenues collected by HM Revenue and Customs as part of the UK's overall tax revenue. If Scotland becomes independent, the fields would be divided between Scotland and the continuing UK and the tax revenues would accrue to the respective governments.
Maritime experts expect that if Scotland becomes independent the oil and gas fields will be allocated by location with the median line the most likely boundary. 12 On this basis, an independent Scotland could receive up to 84% of tax revenues from the remaining UK hydrocarbon reserves.
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According to the Scottish Government, there may be 15-24 billion barrels of oil and gas equivalent still be recovered with a potential market value of up to £1.5tn. 14 Since most of the energy is immediately sold on world markets, the important issue is the tax revenue arising from the sales. This is highly uncertain and disputed, but according to the Office of Budget Responsibility's central forecast the total tax yield between 2018-19 and 2040-41 is estimated at £56bn. If an independent is awarded a geographic share of the oil and gas fields, the tax yield would be £47bn in cash terms (i.e. not discounted). 15 This benefit to Scotland is mirrored by a tax loss to the continuing UK.
The amounts involved are certainly large. Over the past five years the average tax revenue from oil and gas has been £9bn. 16 This is equal to only 1.6% of onshore tax revenues over the same period for the whole of the UK. If a geographic share of the tax revenues had been awarded to Scotland this would have accounted for 18% of Scottish onshore tax revenues. Due to lower production levels the OBR (2014) has lowered its short term tax forecast from North Sea activities to £4.7bn in 2013-14 and only £3.2bn in 2016-17, the year that independence could take effect.
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12 The median line is equidistant from the two closest coast lines. It was used to divide the North Sea into UK and Norwegian territories and to demarcate fishing boundaries between Scotland and the rest of the UK. 13 See Scottish Government (2013b) . HM Revenue and Customs estimate a geographic share of tax receipts to be equivalent to 79% of total revenues. 14 Scottish Government (2013c) . 15 The OBR's range of estimates for the remaining tax revenues based on a high and low scenarios for prices of £82bn to £43bn and production £73bn to £40bn. 16 Scottish Government (2013b), Table 4 .1. 17 The revenue forecasts are the sum of offshore corporation tax and petroleum tax revenues published in OBR (2014).
The volatility of the revenues is an important issue for fiscal planning purposes. For example, the difference between the past five year average figure of £9bn and the £3.2bn revenue projection would be equivalent to a 3.5% deterioration in tax revenue as a share of GDP for an independent Scotland. If the government is to stick to its budget, this would mean either an estimated 3.5% of GDP in increased tax revenues or lower spending -a substantial additional fiscal tightening above the tightening already proposed by the Westminster government.
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Another set of assets which are not included in the WGA are those which have incomplete property rights. Economists have long recognised the importance of limits on contractual enforcement. In particular, Hart and Moore (1994) show how limits on contractual enforcement can lead to lower levels of debt issuance which can in turn inhibit efficient investment. The most obvious asset which is subject to an incomplete contract is human capital. It is often said that the greatest asset of a nation is its people. As well as providing labour for the nation's production process, people also create the institutions by which society is organised and supply the invention and creativity to generate advancements. But since the end of servitude, a state cannot command citizens to use their human capital (it is inalienable and hence subject to an 'incomplete contract') and hence in an accounting sense, human capital cannot be included in national accounts as a state asset.
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The value of sterling as an asset is similarly based on an incomplete contract, which cannot be transferred from one government to another even if there were a desire to do so. Given the importance of the choice of currency to the economics of independence, this is a critical issue. The While the Bank of England would continue to be a UK institution constituted under Acts of the UK Parliament, as with rest of the WGA balance sheet an independent Scotland could certainly have some claim for compensation for its share of the net worth. Based on a population share, this may be worth up to £29mn, less the share of buildings obviously located in London. 18 The implications of the volatility of hydrocarbons based tax revenues for the optimal choice of currency is considered in Armstrong and Ebell (2014) . 19 An ONS experimental data series shows the value of human capital for the UK to be £17.90tn in 2012. Taking a simple population share of this estimate, human capital in an independent Scotland would be around £1.5tn. While this is important to potential economic growth, it is not clear that it can be considered as a state asset. 20 Scottish Government (2013e) as a hard currency with a negligible probability that the issuing government will default. This is an extremely valuable asset which leads to a very low default premium and lowers the cost of borrowing for the UK.
The Scottish Government rightly sees this property as being valuable, especially to a new state. Yet the value comes from the support, commitment and reputation of successive governments over the past three and a half centuries. It is inalienable to the UK government in the sense that it is part of its history and depends upon the ongoing support of the UK government. Reputations are incomplete contracts because they can be partly shared but they cannot be transferred. It is simply not possible for the continuing UK government to transfer part of this reputational value to another government even if it were inclined to do so. The continuing UK government may choose to share sterling's reputational value and its tax payers commitment by extending the powers of the Bank of England to operate in the interests of an independent Scotland. However, the statements by the Chancellor, Shadow Chancellor and Financial Secretary have ruled this out as they do not believe that this would be in the interests of the citizens of the continuing UK.
DIVISION OF EXISTING UK DEBT
Since the Union was created, all citizens of the UK have benefited to a greater or lesser extent from the services and investments provided by the state. Much of this spending has been financed by borrowing from private citizens and all citizens and companies are required to pay their due taxes to service and repay the national debt. If Scotland becomes independent, the new Scottish state would be required to compensate the continuing UK state for being relieved of (i.e. no longer obliged to pay) its share of outstanding UK public debt at the time of independence. This would be a reversal of 22 Some scholars such as Reinhart and Rogoff (2009) is not straightforward and raises at least three important questions.
• Which measure of existing UK public debt is appropriate?
• How would the public sector debt be divided?
• How would an independent Scotland compensate the UK?
The amount of debt to be shared depends on the definition of debt. The WGA net liability measure includes fixed assets and known future obligations and therefore is conceptually the most coherent measure of the UK's obligations. This does not mean that the UK must issue this amount of debt on financial markets; many of the liabilities are not due to be paid until some date in the future. Yet when deciding at which price to buy government bonds, broader exposures such as pension liabilities and contingent claims are likely to be considered.
The amount of market debt that an independent Scotland would be likely to assume is some share of the outstanding government financing. The most common measure is the Public Sector Net Debt (PSND) used by past and the present governments in framing fiscal rules. This is a narrow measure of total financial liabilities (government bills and gilts and National Savings debt) minus liquid assets (foreign exchange reserves and cash deposits) measured on a cash basis (so without accruals). A broader measure more often used internationally is Gross Debt or Maastricht defined debt which does not allow for the netting-off of liquid assets or the exclusion of debts issued by other public bodies. In our fiscal stabilisation simulation we use the Maastricht measure of debt because it most widely accepted internationally and it is a conservative measure. Table 2 shows all three measures in of indebtedness in absolute amounts and as a share of GDP using the OBR projections. (2013) 23 At the creation of the Union in 1707 the Equivalent was a payment made to Scotland allegedly to compensate for becoming party to England and Wales's unfunded public debt. However, the majority went to the few shareholders of the bankrupt Company of Scotland after the ill-fated Darien Scheme.
The division of the UK's debt and assets is likely to be keenly negotiated. The general principle from the split of Czechoslovakia and possible independence of Quebec was that debt was divided in line with the relative population size. The First Minister acknowledged that this would be a 'fair' basis for the division in 2012. 24 Another viable option is on the basis of 'ability to pay'; since an independent Scotland would have a higher per-capita share of GDP including North Sea oil, it would take on a greater share of public debt than on a population basis. On a population basis, an independent Scotland would become responsible for 8.4% of the outstanding debt. The resulting gross and net debt burdens for Scotland are summarized in Table 3 below. Scotland's initial gross debt to GDP ratio would be 86%, while the PSND measure would be 73%. On the Maastricht definition of gross debt, if a population share is allocated to an independent Scotland this would be equivalent to £143bn.
The Scottish Government has proposed an alternative approach based on what they describe as a 'historic' share. 25 This is the sum of borrowing assuming that a geographic share of tax revenues from North Sea oil and gas had been allocated to Scotland less debt repayments since 1980. The Scottish Government (2013a) uses it to calculate a 'historic' debt share of £100bn at independence
Using this 'historic' basis and assuming a geographical split of hydrocarbons, Scotland's net debt burden would fall to 60% from 73% of GDP based on a population share. 26 The key issue is whether starting in 1980 when oil tax revenue began is reasonable, and whether an ex post calculation is justified. Precedents suggest population is the most likely basis for the division of debt. Government (2013a) . 26 Projected 2015/16 Scottish GDP including a geographic share of oil as of March 2014 is £166bn, so that the debt to GDP ratio is £100bn/£166bn = 60%. In its White Paper, the Scottish Government sets the 'historic' debt of £100bn against its projections for 2016/17 GDP and obtains a debt burden of 55%. The implied underlying forecast for 2016/17 GDP must be about £182bn.
Although it seems a technical detail, the precise means of transferring the debt is of great importance. In a technical note, HM Treasury (2014) the UK Government re-iterated that it is, and will continue to be, fully responsible for the issued stock of UK government debt. This measure ruled-out somehow sharing out the outstanding debt directly which would be a change of terms and constitute a technical default. This leaves two alternatives for the Scottish Government to compensate the rest of the UK for its share of the existing public debt. The first option is where an independent Scotland pays the full amount of its share of UK debt at independence, which is a 'clean break' option. Of course, one would need to take the maturity of the debt into account; after all, owing £100 in 10 years time is less burdensome than owing it today. A simple back of the envelope calculation, taking the duration of UK public debt at 8.5 and the 4.1% as the discount factor (the average yield on 10 year UK gilts since 2000) reduces the population share of gross debt from £143bn to £102bn. This means that the Scottish government makes a cash payment to the UK government of £102bn in 2016/17.
The second option, alluded to throughout the White Paper, is that while the UK government remains liable for the entirety of the current UK debt an independent Scottish government would commit to paying its share of interest and principal payments as and when they fall due.
27 This is an 'IOU'
option. This proposal was first suggested by the Fiscal Commission Working Group (2013) The impact of both options on the UK's gross and net debt measures is summarized in Table 4 below. The first line shows the debt burden ratios for the UK projected by the OBR (2014). In the remainder of the table the continuing UK GDP is reduced by the deduction of Scotland's output and oil and gas output allocated on a geographical basis. This raises the gross debt burden ratio under all repayment options by nine percentage points to 102% of GDP. However, the repayment options historic share of the debt would be equal to £100bn at independence, which discounted using the duration and average interest rate above is equivalent to £71 bn. The difference in the means of payment is less pronounced due to the smaller amount being received. The 'clean break' option is preferable from the perspective of the UK, as it would free the UK taxpayer from any continuing liability for Scottish debt, and the cash payment would be subtracted off to obtain a lower net debt figure. Indeed, even though the net debt figure rises, the cash payment could in theory be put on deposit leaving the rest of the rest of the UK economically unaffected. However, under the 'IOU' option the UK bears the risk that Scotland might defer or, in extreme conditions, even not repay its obligation. This is obviously not in the interest of UK taxpayers, and would surely attract the attention of the credit rating agencies.
According to the WGA £224bn of the UK market debt is dues within one year. Assuming that an independent Scotland would assume responsibility for a population share of this debt this implies first year payment to the rest of the UK of around £23bn (repayment plus interest). The total amount of debt that an independent Scotland would be required to issue would be £23bn plus the size of the fiscal deficit.
FISCAL SUSTAINABILITY
Throughout this paper it is assumed that an independent Scotland would be a member of the EU which would require some commitment to joining the euro in future and conditional on meeting the Maastricht criteria (see Box 2.2 in Armstrong and Ebell (3013) ). The most challenging targets are the ceiling of 60% government debt to GDP ratio and 3% on the deficit to GDP ratio. These criteria were conceived of as targets that would ensure that fiscal plans were consistent with sustainable debt levels over longer horizons. 28 For a newly independent country, this provides a reasonable objective for consolidation to create some fiscal slack as insurance against an unforeseen shock (such as a sharp fall in oil prices or new recession) which would worsen the deficit and debt burdens and possibly even raise solvency concerns. An adjustment to a lower debt ratio over a ten year horizon is a moderate consolidation plan.
This framework enables us to consider some future debt burden targets and, given the estimated interest rate spreads, to back-out what this implies for a fiscal adjustment. If the degree of adjustment is considered to be unachievable, or the Government fails to produce a credible plan for delivering this broad adjustment, then investors and citizens might doubt whether there will in fact be any meaningful reduction in the debt burden. If there were to be no reduction, this would leave the currency regime vulnerable in the event of an adverse shock.
We carry out two thought experiments. We first assume that an independent Scotland must reach the Maastricht target debt level of 60% within 10 years. We further assume that the existing UK public debt is divided on a per capita basis. We follow the Scottish government's convention of looking at fiscal accounts on the basis of a geographic and population share of hydrocarbons. This matters for two reasons. First, Scotland's initial debt burden is substantially lower if calculated as a ratio of GDP including a geographic share of oil: 81% versus 96% of GDP. Second, while it is reasonable to disagree about how quickly output of hydrocarbons will decline, there is clearly a finite amount of reserves. As a result, the growth of GDP including a geographic share of oil will be lower than GDP including a population share of oil. Another way to put this is to achieve the same rate of headline GDP growth requires the non-oil GDP to grow faster.
To pin-down the degree of fiscal adjustment we assume that inflation is 2% in line with the Bank of England's target and the initial interest rate is 4.8% based on the estimates for Scotland's sovereign spread over Germany reported in Armstrong and Ebell (2013) . As the fiscal consolidation is underway the interest rate spread narrows resulting in lower borrowing costs. Although these lower borrowing costs do not reduce the debt service on Scotland's initial debt levels, they do reduce the rate at which Scotland would be able to borrow in times of stress. Table 5 shows the primary fiscal balances necessary to reach the target of a 60% debt ratio. required surplus, the greater the total amount of tightening required.
Another way to reduce the scale of the required stabilization is to sell assets and use the proceeds to pay down the government debt. The Scottish Government (2013a) raises this possibility. While selling an asset to repay debt would result in no change in a net asset position (assuming the assets are fairly priced), the sale of volatile assets can lead to a net improvement in an independent Scotland's net asset position. It is the removal of the uncertainty of the income stream and the highly non-linear nature of credit risk which would lead to the reward. In Armstrong and Ebell (2013) we raised the possibility of Scotland selling its oil and gas rights in a bid to enter independence with a lower stock of debt. At a stroke the debt burden facing an independent Scotland would be greatly reduced (perhaps by one-third). The fiscal deficit would of course be much higher, but without running down natural resources this is a clearer reflection of the amount of adjustment an independent Scotland with a credible fiscal plan must achieve over time.
